Pharmacokinetics of 21 active components in focal cerebral ischemic rats after oral administration of the active fraction of Xiao-Xu-Ming decoction.
The Xiao-Xu-Ming decoction (XXMD) is a traditional Chinese medicine prescription that is clinically used for the treatment of stroke. The active fraction of XXMD (AF-XXMD) exhibits pharmacological effects that are similar to those of XXMD. In this study, 21 primary compounds of AF-XXMD with potential anti-ischemic-stroke activities were selected as effective candidates to perform comparisons of their pharmacokinetic differences between control and cerebral ischemic rats and to characterize their pharmacokinetic behaviors in cerebral ischemic rats. After oral administration of AF-XXMD to control and cerebral ischemic rats, plasma and brain were harvested and analyzed using liquid chromatography coupled with tandem mass spectrometry. Reverse molecular docking results indicate that 21 AF-XXMD-derived compounds exert potential neuroprotection, anti- inflammation, and vascular dilation effects via interaction with multiple targets in stroke-related pathways. The blood-brain permeability, cerebral exposure and brain region distribution of these compounds were found to change in cerebral ischemic models. Flavonoids were identified as the predominant form in plasma, whereas chromones were found to be the major form in the brain, and alkaloids possessed moderate blood-brain permeability. Collectively, the cerebral pharmacokinetic behaviors of chromones, flavonoids and alkaloids were found to change under pathological conditions. The efficacy of AF-XXMD against cerebral ischemia is relevant to the synergistic effects of these compounds in targeting different receptors and pathways. Chromones exhibit relatively high brain permeability, and their activity and mechanism warrant further investigation.